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+ 
Nurse Station Typology  
Centralized, decentralized and hybrid 
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+ 
Nurse Station Typology  
Are they centralized, decentralized or hybrid? 
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Centralized (Trzpuc & Martin, 2007) Decentralized (Zborowsky et al., 2010) ) 



+ 
Rethink Decentralized Nurse Station 
Evidence and Tradeoffs 

ÂPros of using decentralized station 

- Reduce walking distance: 6.0 km versus 2.9km (Ulrich, 2005) 

- Increase time spent with patients (McCarthy, 2004) 

- Lower noise level (McCarthy, 2004) 

ÂCons of using decentralized station 

- Inhibit communication, collaboration, learning and social-
networking opportunities (Bromberg, 2006; Flynn and Barista, 2005; Tyson et 

al., 2002; Gurascio-Howard and Malloch, 2007; Dutta, 2008; Zborowsky et al.,2010) 
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+ 
Communication in Healthcare Settings 

ÂRelieve Stress (House & Wells, 1978; Coiera et al., 2002) 

ÂEnhance social relationships (Tyson et al., 

2002) 

ÂCŀŎƛƭƛǘŀǘŜ ƴǳǊǎŜǎΩ ƛƳǇƭƛŎƛǘ ƭŜŀǊƴƛƴƎ: 

ά/ƻƳƳǳƴƛǘȅ ƻŦ ǇǊŀŎǘƛŎŜέ (Wenger., 1999),  

ά5ƛǎǘǊƛōǳǘŜŘ ŎƻƎƴƛǘƛƻƴέ (Hutchins, 1997) 
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+ 
Peer Awareness in Healthcare Settings  

ÂImprove perceived 
social support 

ÂProvide promptly help 
and improve care 
coordination  

ÂStrengthen teamwork 
(Wood, Farrow, & Elliot, 1994) 
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+ 
Design to Facilitate Communication and Awareness 

 
Non-healthcare settings: 

ÂReduce physical proximity among work 
stations (Allen, 1997) 

ÂBetter visibility and accessibility 
contribute to more communication and 
co-awareness (Hillier & Penn, 1991; Peponis et al., 

2007; Wineman & Adhya, 2007) 

Healthcare Settings: 

ÂMaximize spatial relationships (Steelcase., 

Inc, 2006)  

ÂSpatial transparency: Better visibility of 
workspace (Becker, 2007) 

(Joyce et al, 2006) 
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(Image source: Bromberg, 2006) 



+ 
Research Questions 

 What spatial configuration of nursing station typology can allow 
nurses to stay close to the patients yet keep them connected and 
support informal communication and learning?  

Â What spatial metrics need to be included to describe nurse 
station typology?  

Â How do nurses interact in distributed nursing unit?  

Â ²Ƙŀǘ ƛǎ ǘƘŜ ŎƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ǎǇŀǘƛŀƭ ǇǊƻǇŜǊǘƛŜǎ ŀƴŘ ƴǳǊǎŜǎΩ 
behavioral variables such as communication and shared 
awareness?  

 

 

 

Nursing Station 

Typology 
Communication/

Co-Awareness 
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+ Comparative Case Study:  
East & West Wing of 2D Neuro-ICU Emory Hospital 

Design and Health 7th World Congress & Exhibition, 2011, Cai & Zimring 

9 



+ 
Case Study: East & West Wing of 2D ICU 
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Research Methods 

Â Spatial Analysis 

Â Behavior Mapping 

Â Awareness Network Survey 
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ÂUCL Depthmap 

 Use visibility graph 
to analyze spatial 
network (visibility & 
accessibility) 

 

Spatial Analysis  
Apply Space Syntax in Nursing Unit 
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http://www.vr.ucl.ac.uk/depthmap/ 



+ 
Spatial Analysis 

ÂVisual integration (global) 

ÂStep depth (relational) 

 

 

Apply Space Syntax in Nursing Unit 
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Visual Step Depth Graph with W3 as the origin 

2D ICU East & West Wing Visual Integration Graph  



+ ÂVisual integration (global) 
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Low  

High  

2D ICU East & West Wing Visual Integration Graph  
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Visual Step Depth Graph with W3 as the origin 

ÂStep depth (relational) 

Â Team Distance: Step Depth from center station to each alcove 

Â Peer Distance (local/global): average value of the Step Depth 
from the selected alcove to all other alcoves 

ÂMetric/Visual distance 

 Low  

High  



+ 
Behavior Mapping 

56 sets of 
behavior 
mapping 
and 3,986 
events  in 
each wing of 
2D ICU  
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+ 
Awareness Network Mapping 

 Awareness Network 

mapped by how the 

nurse is aware of 

her peerôs work and 

location. Nursesô 

years of experience 

are documented. 
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+ 
Spatial Analysis 
Are 2D-E and 2D-W spatially different? 
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Wing Integration Team Distance Local Peer Distance Global Peer Distance 

Visual Metric Visual  Metric Visual Metric 

2D-W 4.68 1.84 382.13 2.33 590.47 2.44 925.33 

2D- E 4.59 1.66 294.73 1.97 359.66 2.69 1434.25 
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Å For the Local PD, the alcoves in the 2D-E also have significantly lower values than the 2D-W 
(for visual Local PD, p<0.05 and for Metric Local PD, p<0.01) 
Å For the Metric Global PD, alcoves in the 2D-E is significantly larger than those in the 2D-W 
(p<0.01) 

Spatial Analysis 
Are 2D-E and 2D-W spatially different? 

 



+ 
Link Nurse Behavior to Nursing Unit Design 

19 

Does nurse behavior reflect spatial differences? 
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Å High tendency of clusters of presence and communications in central nurse station and 
alcoves in both wings.  
Å The east wing displays a more evenly distributed presence and communications. 
Å Interaction Ratio of C (E) is 25%, while each alcove in the 2D-E accounts for 10-15% of 
overall interactions. By contrast, the Interaction Ratio of C (W) is 32% and the Interaction 
Ratio of each alcove varies from 2% to 8%. 

Distribution of nursesô 

interaction 
Distribution of nurses 


